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OIL  AND  GAS  DEVELOPMENTS  IN 
PENNSYLVANIA  IN  1968 

By 

Dana  R.  Kelley,  William  S.  Lytle, 

Walter  R.  Wagner,  and  Louis  Heyman 

ABSTRACT 

Oil  and  gas  activities  in  Pennsylvania  in  1968,  were  highlighted  by  a number  of 
significant  developments.  Extensive  Upper  Devonian  pre-Speechley  gas  development  in 
Armstrong,  Clearfield,  Indiana,  and  Jefferson  Counties,  and  very'  recent  Clarendon- 
Speechley  gas  development  in  extreme  southern  Fayette  County  indicate  excellent 
possibilities  for  significant  widespread  extension  of  old  shallow  gas  fields  to  the  east  in 
an  area  subparallel  and  adjacent  to  deep  Oriskany  gas  fields  and  structural  trends. 
These  developments  demonstrate  the  potential  of  the  sparsely  tested  deeper  Upper 
Devonian  sandstone  reservoirs  between  the  two  areas  and  to  the  northeast  and  south- 
west on  general  stratigraphic  strike.  In  Venango  County  excellent  primary  develop- 
ment completions  were  reported  from  the  Upper  Devonian  Venango  Second  Sandstone 
which  attests  to  the  potential  of  significant  reserves  yet  to  be  recovered  from  old  oil 
fields.  Other  widely  distributed  good  shallow  Upper  Devonian  completions  verify  that 
Upper  Devonian  gas  and  oil  prospects  are  far  from  exhausted  despite  the  number  and 
extent  of  shallow  fields  and  the  long  productive  history  of  the  industry  in  the  Com- 
monwealth. The  predominance  of  stripper  production  and  completions  to  date  does  not 
fairly  characterize  the  future  potential  for  shallow  oil  and  gas  development.  Profitable 
wells  can  be  drilled  when  consideration  is  given  to  restricting  completions  to  favorably 
developed  reservoir  trends  found  by  utilizing  modern  subsurface  methods  and  tech- 
niques. 

Development  of  excellent  gas  production  from  a fractured  Onondaga-Oriskany  reser- 
voir in  the  Rager  Mountain  field  of  Cambria  County,  highlighted  deep  drilling  activities 
during  1968.  This  faulted  field  is  coincident  with  the  crest  of  the  Laurel  Hill  surface 
anticline  and  is  notable  for  complete  development  under  voluntary  unitization  re- 
quiring only  seven  wells.  Most  of  the  wells  have  been  completed  far  in  excess  of  10 
MMCFGPD,  the  largest  being  50  MMCFGPD.  Although  most  deep  production  in  the 
Commonwealth  has  been  characterized  as  gas,  an  increasing  volume  of  Corning-grade 
crude  oil,  totaling  about  100,000  barrels  since  July,  1965,  is  being  produced  in  associa- 
tion with  gas  from  the  Medina  sandstones  of  Crawford  and  Erie  Counties.  The  potential 
of  this,  and  other  deep  oil  production,  is  largely  unevaluated.  Exploratory  interest  in 
the  deep  reservoirs  of  Pennsylvania  has  increased  during  the  year,  with  attention  con- 
centrated on  the  relatively  unevaluated  carbonate  reservoirs. 

Pennsylvania  had  four  discoveries  during  the  year;  Forest  and  Warren  Counties  each 
had  an  oil  discovery  and  Somerset  and  Washington  Counties  each  had  a gas  discovery. 

There  were  896  new  wells  drilled  and  26  wells  deepened  during  1968.  Of  the  896 
new  wells,  there  were  470  oil  wells,  233  gas  wells,  66  dry  holes,  101  service  wells,  25 
miscellaneous  wells,  and  1 stratigraphic  test.  The  26  wells  deepened  consisted  of  21  gas 
wells,  1 oil  well,  and  4 dry  holes.  The  61  exploratory  holes  accounted  for  167,490  feet 
of  hole  while  the  734  development  wells  drilled  1,373,480  feet  of  hole.  The  total  footage 
for  the  922  wells  amounted  to  1,834,131  feet.  Of  the  61  exploratory  tests,  23  were  success- 
ful and  38  were  dry  for  a success  ratio  of  1 in  1.7. 
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Crude  oil  production  amounted  to  4,101,000  barrels,  a decrease  of  7 percent  over  the 
1967  production  of  4,387.000  barrels.  Proved  oil  reserves  as  of  December  31,  1968,  were 
estimated  at  59,188,000  barrels.  Natural  gas  production  totaled  87,987,000  MCF  (thou- 
sand cubic  feet)  as  compared  with  89,966,000  MCF  in  1967.  Gas  reserves  were  estimated 
at  1,344,996,000  MCF  at  the  end  of  the  year.  Gas  stored  in  Pennsylvania's  reservoirs  on 
December  31,  1968,  was  486,524,000  MCF;  this  amount  is  included  in  the  above  reserve 
figure.  Natural  gas  liquids  produced  in  1968,  amounted  to  98,000  barrels.  The  natural 
gas  liquid  reserve  at  the  year’s  end  was  1,064,000  barrels. 

Seismic  activity  in  the  Commonwealth  increased  to  23  crew  weeks  from  17  crew 
weeks  in  1967.  Interest  in  subsurface  disposal  of  industrial  effluents  has  greatly  ex- 
panded during  the  year,  accompanying  increased  local  and  national  concern  with 
pollution. 


INTRODUCTION 

The  Pennsylvania  Geological  Survey  has  initiated  a new  format  in  the 
reporting  of  oil  and  gas  drilling  activities  in  the  Commonwealth.  In 
past  years,  the  large  number  of  poor  completions  has  obscured  the  much 
smaller  number  of  good  completions  to  the  point  that  a reputation  for 
exclusively  stripper  production  is  now  associated  with  oil  and  gas  activ- 
ities in  the  State.  Similarly,  cursory  reports  and  descriptions  of  newly 
developed  fields,  without  regard  to  the  economics,  have  fostered  the  con- 
clusion that  the  oil  and  gas  industry  in  Pennsylvania  lacks  a future. 
Nothing  can  be  further  from  the  truth.  In  addition  to  a sparsely  eval- 
uated, deep  prospective  Ordovician  and  Cambrian  section  and  many 
untested  Silurian  and  Lower  Devonian  prospective  intervals,  there  are 
widely  distributed  good  completions  being  made  in  the  known  old  pro- 
ducing zones.  The  change  in  format  will  emphasize  the  good  comple- 
tions being  made  by  presenting  data  made  available  to  the  Survey  perti- 
nent to  these  attractive  developments.  It  will  become  apparent  that  the 
long  productive  history  of  the  State  and  extensive  stripper  production 
in  no  way  precludes  the  excellent  potential  for  significant  reserves  of  oil 
and  gas  in  old  as  well  as  new  horizons  so  near  to  a major  industrial 
market  for  hydrocarbons. 

The  large  number  of  stripper  wells  is  mostly  a result  of  the  long  his- 
tory of  a locally  founded  and  nurtured  industry.  Technological  advances 
have  been  slowly  accepted  and  even  more  slowly  applied.  Many  cable 
tool  wells  are  still  being  drilled  as  multizone  open  hole  natural  and/or 
shot  completions,  a method  similar  to  that  originally  developed  during 
the  founding  of  the  industry  at  the  turn  of  the  century.  Low  overhead 
operations  on  fee  or  long-term  leased  land  have  and  still  do  support 
profitable  stripper  operations.  However,  minimal  cost  completions  with 
limited  or  no  application  of  modern  technology  may  leave  considerable 
recoverable  hydrocarbons  in  the  reservoir  so  that  full  economic  potential 
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is  not  realized.  In  addition,  modern  geological  and  geophysical  evalua- 
tion methods  are  not  applied,  except  by  a few  of  the  larger  local  com- 
panies, to  locate  exploratory  and  development  drilling  sites.  Conse- 
quently, the  majority  of  wells  continue  to  be  strippers.  Good  comple- 
tions which  occur  in  limited  areas  of  maximum  reservoir  development 
and  utilize  modern  completion  methods  are  small  in  number  and  widely 
dispersed.  It  is  these  highlight  wells,  however,  that  demonstrate  that 
very  profitable  completions  can  be  expected  in  limited  areas  of  maximum 
reservoir  development  delineated  by  modern  geological  and  geophysical 
exploratory  and  development  methods. 

The  change  in  format  initiated  in  this  Progress  Report  consists  of  a 
division  of  the  publication  into  two  major  parts.  The  first  part  draws 
attention  to  and  briefly  describes  completion  and  other  highlights  for 
the  year  past.  The  second  part  contains  the  statistics  for  the  period.  It  is 
hoped  that  this  modification,  and  future  refinements  of  the  new  format, 
w’ill  help  to  establish  an  improved  basis  for  interpreting  the  meaning  of 
data  presented,  since  the  tabulations  themselves  are  of  limited  value 
without  a foundation  of  what  factors  compose  the  figures  and  how  they 
are  obtained. 

A Survey  goal  is  to  establish  stratigraphic  consistency  in  the  reporting 
of  shallow'  oil  and  gas  sands.  Even  today,  after  100  years  of  drilling,  no 
agreement  on  stratigraphic  correlation  exists.  Within  one  field  the  same 
sand  may  have  several  names  or  conversely  several  sands  may  have  the 
same  name.  The  most  practical  method  of  solving  these  correlation 
problems  is  to  publish  gamma-ray  logs  which  are  representative  of  spe- 
cific areas  and  to  apply  names  to  certain  sands.  A separate  publication, 
Progress  Report  178,  is  the  first  step  toward  the  goal  of  consistent  usage 
and  is  designed  to  accompany  this  and  subsequent  oil  and  gas  develop- 
ment progress  reports. 

Progress  Report  178  contains  three  shallow  gamma  logs,  twro  from  the 
oil  belt  and  one  from  the  gas  fields.  Each  log  is  divided  into  the  Penn- 
sylvanian, Mississippian,  and  Devonian  Systems,  and  the  Devonian  is  fur- 
ther subdivided  into  four  zones  from  “A”  the  oldest,  to  “D”  the  youngest. 
Pending  the  results  of  correlation  studies,  individual  sandstones  are  not 
identified  on  the  preliminary  type  logs  but  are  placed  in  boxes  within 
the  zone  where  they  belong  for  identification  of  reported  producing  in- 
tervals. It  will  also  contain  a representative  deep  log  for  western  Penn- 
sylvania. Idle  various  horizons  designated  in  the  literature  and  by  local 
usage  are  labelled,  and  intervals  having  shows  or  production  are  shown. 

The  logs  in  Progress  Report  178  supersede  the  generalized  stratigraphic 
columns  formerly  presented  in  the  annual  oil  and  gas  development 
reports. 
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HIGHLIGHTS 

COMPLETION  HIGHLIGHTS  FOR  1968 

Shallow  Upper  Devonian  Highlights 

The  lower  limits  used  in  considering  a shallow  Upper  Devonian  com- 
pletion as  a highlight  well  are  an  initial  potential  in  excess  of  50  BOPD 
for  oil  and  in  excess  of  2 MMCFGPD  for  gas.  Without  weighing  such 
variable  factors  as  acreage  costs,  interest,  overhead,  taxes,  post-comple- 
tion expenses,  and  changes  in  market  conditions,  the  above  limits  essen- 
tially represent  wells  producing  at  full  capability  with  average  decline, 
having  a payout  in  the  vicinity  of  3 to  4 months  and  a return  of  approx- 
imately $6  for  $1  invested  in  three  years.  In  obtaining  the  above  figure 
an  average  depth  of  1,000  feet  was  assigned  for  an  oil  well  and  3,000 
feet  for  gas;  $10/foot  completed  well  costs  with  oil  at  $4/barrel  and  gas 
at  |0.275/MCF  was  used. 

A total  of  30  shallow  highlight  wells  was  reported  this  year,  12  gas 
and  18  oil.  This  represents  4 percent  of  the  total  shallow  wells  success- 
fully completed.  These  were  drilled  in  17  fields  in  9 counties.  There 
were  15  pre-Speechley  completions  (Zone  B of  Progress  Report  178),  11 
gas  and  4 oil;  11  completions  in  the  Speechley  to  Pink  Rock  interval 
(also  Zone  B),  1 gas  and  10  oil;  and  4 oil  completions  in  the  post-Pink 
Rock  Upper  Devonian  sandstones  (“Venango  Group,”  Zone  D). 

Figure  1 shows  the  distribution  of  the  shallow  highlight  wells.  Geo- 
physical logs  and  some  additional  scout  information  was  obtained  from 
some  operators  for  a number  of  these  wells.  The  following  is  a brief 
description  of  those  highlight  occurrences  about  which  information  was 
released.  Unfortunately,  data  beyond  that  submitted  in  Department  of 
Mines  and  Mineral  Industries  well  records  could  not  be  acquired  prior 
to  publication  for  the  highlight  wells  and/or  areas  not  discussed  further. 
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Figure  1.  Highlight  wells  for  1968. 
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Pre-Speechley  Development  and  Highlight  Wells  in 
Armstrong , Clearpekl,  Indiana,  and  Jefferson  Counties 

Considerable  new  development  for  deeper  Upper  Devonian  gas  oc- 
curred along  the  eastern  edge  of  the  old  gas  fields  in  central-western 
Pennsylvania  during  1968.  New  development  and  step-out  drilling,  plus 
the  deepening  of  old  wells  accounted  for  142  development  wells  of  which 
1 1 (8  percent)  are  highlights  (Figure  2)  . Completed  producing  wells  had 
initial  potentials  ranging  from  21  to  5,212  MCF  with  a frequency  of  ini- 
tial potentials  as  shown  by  the  following  table. 

INITIAL  POTENTIAL  (MMCFGPD) 


Dry 

Hole 

<0.9 

1-1.9 

2-2.9 

3-3.9 

4-4.9 

>5 

Total 

Number  of  Wells  . . 

6 

85 

40 

8 

0 

1 

2 

142 

Percent  of  Total  . . 

4 

60 

28 

6 

2 

100 

Excluding  dry  holes,  approximately  1 percent  were  drilled  as  open-hole 
natural  completions,  3 percent  as  open-hole  hydrofractured  completions, 
and  96  percent  as  hydrofractured  completions  through  pipe  cemented  on 
bottom.  The  majority  of  completions  are  from  a number  of  separate 
sandstone  /ones,  the  production  being  nonstaged  and  comingled.  Total 
depths  range  from  approximately  3,000  to  3,800  feet.  Completed  well 
costs  range  from  $10  to  $11  per  foot.  Previous  completions  in  the  pre- 
Speechley  reservoirs  in  this  general  area  are  reported  to  have  a slow  de- 
cline and  thus  are  very  attractive  economically. 

Development  has  been  widespread  and  the  large  majority  of  wells 
apparently  are  not  located  in  areas  of  optimum  reservoir  development  for 
one  or  more  of  the  sandstone  pay  zones,  the  trends  of  which  are  not 
coincident.  Highlight  wells  are  similarly  widespread  because  of  the 
multiple  reservoirs  present.  Figure  3 is  a cross  section  of  highlight  well 
geophysical  logs  which  illustrates  some  of  the  pay  zones  and  the  rapid 
lateral  changes  in  development  of  reservoir  sandstone  typical  of  the  area. 
Five  separate  sandstone  zones  produce  in  the  area  of  these  highlights,  the 
sands  being  locally  designated  as  Balltown,  Sheffield,  Bradford,  and  Kane 
sandstones,  although  in  most  cases  they  appear  to  be  stratigraphically 
lower  than  sandstones  of  the  same  name  in  the  older  oil  producing  areas 
to  the  north.  Various  companies  involved  in  this  development  include 
Peoples  Natural  Gas  Company,  Consolidated  Gas  Company,  Kewanee, 
Alid-Atlantic,  T.  W.  Phillips,  and  a number  of  independents. 

The  highlighted  new  development  wells  significantly  extend  shallow 
gas  production  to  the  east  of  the  older  shallow  Upper  Devonian  gas  fields 
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Figure  2.  New  significant  shallow  gas  development  along  eastern  edge  of  old 

gas  fields. 
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Figure  3.  Section  showing  some  of  the  pre-Speechley  pay  zones. 
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and  open  up  a potential  for  shallow  gas  reserves  in  and  about  deep 
Oriskany  fields  and  structural  trends  along  the  eastern  edge  of  the 
Plateau.  Development  of  these  new  deeper  Upper  Devonian  reservoirs 
can  be  expected  to  continue  in  areas  that  are  essentially  unevaluated  both 
to  the  northeast  and  southwest  of  the  highlighted  area  and  may  result 
in  significant  new  reserves  of  gas.  More  detailed  geological  evaluation 
should  delineate  trends  of  optimum  reservoir  development,  decrease 
random  drilling  and/or  deepening,  and  greatly  improve  the  percent  of 
highlight  well  completions. 

Glade  Sandstone  Development  with  Highlight  Wells  Continued  in 

Warren  County 

Development  of  oil  production  from  the  Glade  Sandstone  in  Warren 
County  was  continued  in  1968  by  a number  of  independent  operators. 
This  development  was  concentrated  mostly  along  the  southeastern  edge 
of,  and  to  the  south  and  east  of,  the  Sugar  Grove  Glade  field  (Figure  4)  . 
There  were  18  wells  of  which  6 were  highlights  (33  percent)  reported  this 
year.  Of  the  18  wells  2 were  dry.  Total  depth  is  approximately  600  feet.  Ini- 
tial potentials  ranged  from  a few  barrels  per  day  to  175  BOPD.  Most  of 
the  wells  are  hydrofractured  completions  in  open  hole,  the  pay  zone 
being  30  or  more  feet  of  well-developed  sandstone,  the  lower  portion  of 
the  zone  being  the  primary  pay.  A typical  geophysical  log  of  the  Glade 
Sandstone  from  the  highlight  development  area  is  showm  in  Figure  4. 
Some  development  of  Glade  production  is  anticipated  to  continue  to  the 
east  and  south  of  the  Sugar  Grove  field  in  1969,  although  an  absence  of 
geological  and  engineering  data  makes  the  development  potential  difficult 
to  ascertain.  It  is  not  known  whether  greatly  improved  productive  capa- 
bility would  result  from  treatment  through  pipe  and  a light  acid  wash 
as  it  has  in  other  Glade  Sandstone  producing  areas  to  the  south.  Never- 
theless, a significant  number  of  highlight  oil  completions  have  been  re- 
ported for  the  Glade  Sandstone  in  this  area,  which  should  stimulate 
interest  in  this  reservoir  in  northwestern  Pennsylvania.  Hopefully,  more 
information  may  soon  become  available  and  a more  definitive  appraisal 
can  be  made. 

Venango  Second  Sandstone  Oil  Potentials  Highlight 
Significant  Recoveries  Being  Obtained  from  Old  Fields 

In  November,  1968,  Quaker  State  Oil  Refining  Company  reported  two 
pumping  completions  in  the  Venango  Second  Sandstone  in  the  old 
Foster-Reno  field  of  Venango  County,  one  with  an  initial  potential  of 
105  BOPD  and  the  other  with  150  BOPD  after  hydrofracture  treatment 
of  limited  open-hole  perforations  in  the  sandstone.  Total  depth  is  in 
the  vicinity  of  500  feet.  Nearby  portions  of  this  old  Venango  Second 
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Figure  4.  Significant  shallow  oil  development  continues  in  northern  Pennsylvania 
Upper  Devonian  Glade  Sandstone. 


HIGHLIGHTS 
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field  had  undergone  various  secondary  recovery  experiments  with  lim- 
ited success  approximately  four  years  ago.  I lie  wells  were  completed 
within  the  trend  of  optimum  sandstone  development  (Figure  5)  . 

A number  of  primary  completions  are  being  made  yearly  in  old  fields 
and  in  zones  once  considered  depleted.  Improved  completion  techniques 
including  hydrofracture  treatment  have  resulted  in  this  new  production. 
Maximum  and  effective  reservoir  drainage  apparently  had  not  occurred 
in  open-hole,  nitroglycerin  shot  wells  drilled  at  the  turn  of  the  century. 
However,  production  volumes  in  the  category  of  highlight  wells  as  de- 
fined in  this  report  had  not  been  reported  up  to  this  date  for  redrilling 
to  so-called  depleted  reservoirs.  Although  these  highlight  wells  are  con- 
sidered primary  completions,  it  is  not  known  whether  the  volume  of  pro- 
duction is  related  to  a residual  effect  from  the  four  year  old  unsuccessful 
secondary  recovery  experiments.  Regardless  of  any  residual  effect,  these 
wells  highlight  the  potential  for  significant  new  oil  recovery  in  the  many 
old  shallow  fields  of  Pennsylvania,  and  stimulate  the  interest  in  recovery 
of  the  majority  of  the  oil  still  left  in  the  ground  in  these  old  fields. 

Speechley-Clarendon  Potential  in  Fayette  County 

Highlights  Possible  Gas  Development  in  Southwestern  Pennsylvania 

In  November  of  1968,  new  gas  development  in  the  Clarendon'-Speechley 
interval  at  depths  of  3,000  feet  was  reported  in  extreme  southern  Fayette 
County  along  the  Pennsylvania-West  Virginia  state  boundary.  Zenith 
Exploration  reported  an  initial  potential  of  2 MMCFGPD  after  hydro- 
fracture  treatment  of  perforations  through  pipe  in  the  Clarendon  Sand- 
stone (locally  designated  the  Stray  Sandstone)  and  the  Speecldey  Sand- 
stone. Additional  wells  are  being  drilled  and  planned.  The  area  of 
potential  development  and  the  producing  intervals  are  shown  on 
Figure  6. 

Similar  to  significant  new  Upper  Devonian  gas  development  in  Arm- 
strong, Clearfield,  Indiana,  and  Jefferson  Counties  noted  above,  this 
reported  good  Speecldey  production  in  Fayette  County  occurs  along  the 
eastern  edge  of  the  old  gas  fields  and  near  and  between  deep  Oriskany 
structural  trends  and  gas  fields.  The  pre-Speechley  gas  development  to 
the  north  occurs  in  /ones  developed  along  the  eastern  edge,  and  to  the 
east  of  overlying  Speecldey  fields,  many  wells  have  been  chilled  deeper 
to  evaluate  these  horizons.  Considering  the  subparallel  relationship  of 
development  to  the  north  with  Oriskany  trends  and  fields  and  with 
overlying  Speecldey  fields,  considerable  potential  for  significant  gas  de- 
velopment can  be  anticipated  between  the  two  areas  in  Pennsylvania  and 
to  the  southwest  in  West  Virginia  in  the  Speecldey  and  in  the  deeper 
multiple  pre-Speechley  reservoir  zones  which  had  not  been  well  eval- 
uated. 
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Figure  5.  Significant  shallow  oil  recovery  obtained  from  old  Fields  of  Upper 
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Figure  6.  Significant  gas  development  reported  for  Upper  Speechley  sandstones 
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Deep  Highlights 

The  lower  limit  used  in  considering  a deep  completion  as  a highlight 
well  is  arbitrarily  designated  as  10  MMCFGPD.  There  were  eight  re- 
ported nonstorage  deep  gas  wells  successfully  completed  during  the  year 
of  which  four  (50  percent)  are  considered  highlights.  They  are  all  in  the 
recently  developed  Rager  Mountain  field  of  Cambria  County. 

Northeast  Extension  of  Rager  Mountain 
(Onondaga-Oriskany)  Gas  Field,  Cambria  County,  Pennsylvania 

A major  deep  gas  development  highlight  in  1968  was  the  northeast  ex- 
tension of  the  Rager  Mountain  gas  held.  The  primary  extension  well, 
Peoples  Natural  Gas  No.  1 G.  L.  Reade,  (Well  No.  3,  Figure  7)  was  com- 
pleted October,  1965,  with  an  IP  of  15  MMCFGPD  natural.  It  is  located 
along  the  structural  axis  and  near  the  crest  of  the  Laurel  Hill  surface 
anticline.  Only  one  other  well  was  drilled  that  year,  one  in  1966,  one  in 
1967-68,  and  the  final  three  in  1968.  The  four  wells  reported  in  1968  had 
potentials  ranging  from  10.3  MMCFGPD  to  50  MMCFGPD. 

The  deliberate  pace  of  development  is  contrasted  with  the  rapid  de- 
velopment and  overdrilling  of  many  of  the  earlier  Middle-Lower  Devo- 
nian gas  pools.  This  is  reportedly  due  to  the  voluntary  unitization  of  a 
tract  of  7,462  acres  along  the  surface  axis  of  Laurel  Hill  anticline.  This 
area  was  accepted  by  the  Conservation  Commission  as  including  the 
probable  reservoir,  and  drilling  units  not  less  than  600  nor  over  750 
acres  in  size  were  agreed  on.  Peoples  Natural  Gas,  Fairman  Drilling 
Company,  and  T.  W.  Phillips  Oil  and  Gas  are  the  operators  in  the  held, 
although  other  interests  are  represented  in  the  units. 

The  structure  is  faulted,  but  the  fault  pattern  is  mainly  parallel  to 
the  structural  axis  on  both  Hanks  of  the  structure,  and  all  the  wells  are 
in  the  same  fault  block,  with  a continuous  reservoir  as  demonstrated  by 
common  well  pressures  in  the  held.  The  faulting  was  found  by  geo- 
physics and  has  been  verified  by  subsurface  mapping.  None  of  the  wells 
is  known  to  have  cut  faults.  The  structure  is  closed  on  the  southwest  by 
down-to-the-south  subsurface  faulting  between  Well  No.  5 on  the  up- 
thrown  block  and  dry  holes  No.  7 and  No.  1 on  the  downthrown  block. 
This  subsurface  fault  is  located  at  or  near  the  culmination  of  the  surface 
structure  (Figure  7) . 

Production  is  from  fractures  in  the  Onondaga  Chert  and  “Oriskany” 
(Ridgeley)  Sandstone.  Fracturing  is  most  likely  related  to  the  faulting. 
Control  of  gas  production  by  intensity  of  the  fracture  network  is  indi- 
cated by  the  contrast  of  Well  No.  6 (Don  -5457) , which  penetrated  the 
full  pay  section  of  Onondaga  Chert  and  Oriskany  Sandstone  into  the 
subjacent  Helderberg,  yet  had  a natural  potential  of  only  440  MCFGPD 
and  a potential  of  5 MMCFGPD  after  fracture  treatment,  with  well  No. 
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Figure  7.  Northeast  extension  of  Roger  Mountain  gas  field. 


11  (Don  -5299),  which  had  a natural  potential  of  50  MMCFGPD 
although  it  did  not  reach  the  Oriskany  at  total  depth. 

Original  shut-in  pressure  was  3,235  psi,  and  present  shut-in  pressure  is 
about  2,400  psi.  The  field  appears  to  be  of  better  than  average  quality, 
with  a low  pressure  decline  for  the  amount  of  gas  produced. 
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Depths  to  the  top  of  the  pay  range  between  7,600  and  7,900  feet,  de- 
pending on  both  structural  position  and  local  relief.  Completed  wells 
cost  an  average  of  $14  per  foot. 

The  seven  wells  are  believed  to  be  efficiently  draining  the  field  and  no 
further  development  is  contemplated.  The  excellent  potentials  reported 
during  this  extension  of  the  Rager  Mountain  field  in  1968,  highlight  that 
significant  gas  reserves  can  still  be  anticipated  on  structure  from  old 
exploited  deep  horizons  in  Pennsylvania. 

Reported  Oil  Production  from  the  Medina  Sandstone  in 
Northwestern  Pennsylvania  Significantly  Increases 

The  Lower  Silurian  Medina  Sandstones  of  Erie  and  Crawford  Coun- 
ties are  considered  primarily  gas  reservoirs.  However,  a considerable 
amount  of  oil  has  been  produced  with  the  gas.  Although  accurate  Medina 
production  fluid  cut  figures  are  not  required  or  available  for  Pennsyl- 
vania, operators  report  that  nearly  all  wells  produce  some  oil  and  water 
with  the  gas.  Available  data  indicates  a significant  increase  in  oil  pro- 
duction has  occurred  recently.  In  1966,  marketed  oil  was  reported  to  be 
11,921  barrels  and  in  1968,  58,991  barrels  were  sold.  Assuming  all  wells 
are  producing  some  oil,  the  average  well  would  approximate  1 barrel  of 
oil  per  125  MCF  in  1966,  and  1 barrel  of  oil  per  26  MCF  in  1968.  This 
represents  an  increase  of  nearly  90  percent  in  oil  production  per  well. 

The  primary  area  of  oil  production  is  Crawford  County  from  the  In- 
dian Spring  and  Kastle  pools.  There  is  also  a minor  amount  produced  in 
Erie  County  from  the  southern  margins  of  Bushnell-Lexington  and 
Lundy’s  Lane  pools.  Although  nearly  all  have  been  reported  to  pro- 
duce some  oil  with  the  gas,  a total  of  only  39  wells  with  oil  shows  from 
the  Medina  have  been  recorded  by  transmitted  scout  information  from 
these  counties.  However,  there  are  many  wells  which  lack  an  oil  show 
during  drilling,  but  which  make  oil  during  production. 

The  oil  appears  to  be  coming  from  the  lower  part  of  the  pay  section, 
probably  the  lower  Grimsby  and  Cabot  Head  sandstones. 

The  lack  of  an  oil-gas  contact  and  the  high  gas-oil  ratio  makes  the 
existence  of  a distinct  oil  zone  unlikely.  The  amount  of  oil  reported  at 
completion  ranges  from  a “show”  to  50  barrels  per  day.  The  gas-oil  ratio 
from  one  well  in  Indian  Spring,  for  which  both  oil  and  gas  production 
information  has  been  released,  averaged  28  MCF  per  barrel.  It  is  likely 
that  this  is  a representative  figure,  being  in  line  with  the  average  GOR 
fgas-oil  ratio)  per  well  grossly  estimated  above. 

The  oil  is  a black,  Corning-grade,  mixed  base,  37°  gravity,  sweet 
crude,  and  the  present  posted  price  is  $2.88  per  barrel.  Between  July 
1965  and  the  end  of  1968,  the  Ashland  Oil  Company  purchased  a total 
of  97,288  barrels  of  which  89,433  barrels  came  from  Crawford  County. 
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Deep  Horizons  Highlight  Exploratory  Interest  in  1968 

Requests  for  subsurface  data  and  visits  to  the  Pittsburgh  office  of  the 
Pennsylvania  Geological  Survey  this  past  year  indicate  considerable  in- 
dustry exploratory  interest  in  the  hydrocarbon  potential  of  deep  horizons 
in  the  State,  particularly  carbonate  reservoirs  poorly  evaluated  or  sparsely 
tested  by  drilling  to  date.  Of  most  interest  is  the  postulated  occurrence 
of  a barrier  reef  trend  and  associated  shelf  and  basinal  patch  reef  re- 
servoirs in  the  Silurian  Guelph  or  Lockport  horizon  extending  across 
the  northwest  corner  of  Pennsylvania.  This  trend  is  believed  to  connect 
the  occurrences  of  these  reservoir  facies  from  productive  areas  in  Canada 
with  those  in  Ohio.  The  incidence  of  vugular  reef  limestones  and  scat- 
tered significant  shows  of  gas  along  writh  the  characteristic  black  sulfur 
water  shows  from  the  Lockport  attest  to  the  prospectiveness  of  this  hori- 
zon for  discovery  of  future  gas  reserves.  Exploration  geologists  and 
operators  have  also  been  investigating  the  possibilities  of  productive 
Devonian  Onondaga  patch  reef  reservoirs  extending  from  New  York  into 
Pennsylvania. 

The  occurrence  of  salt  solution  structural  entrapment  of  Devonian 
Oriskany  gas  in  extreme  northwestern  Pennsylvania  has  stimulated  ex- 
ploratory interest  in  the  Oriskany  west  of  the  folded  belt  wrhere  struc- 
tural plays  for  development  of  reserves  from  this  horizon  have  his- 
torically, and  at  present,  been  concentrated.  In  addition  such  solution 
structure  has  led  to  interest  in  reinterpretation  of  structure  in  Oriskany 
fields  associated  wfith  the  prominent  anticlines  of  the  folded  belt.  Reso- 
lution of  the  mechanics  and  meaning  of  multiple  complex,  low-throw 
faulting  in  these  fields  could  lead  to  a more  accurate  interpretation  of 
deeper  structure  and  delineation  of  prospects  in  pre-Oriskany  horizons 
negligibly  evaluated  by  the  drill  to  date. 

DATA  AVAILABILITY  IN  CURRENT  STUDIES 

The  Pennsylvania  Geological  Survey  has  recently  initiated  a number  of 
projects  intended  to  compile  and  make  readily  available  all  subsurface 
information  to  industry,  the  public,  and  government.  A few  of  these 
projects  are  briefly  noted  below. 

1.  Mylar  base  maps  at  a scale  of  1 inch  to  a mile  and  comprising  four 
15-minute  topographic  quadrangles  in  areal  extent  are  being  pre- 
pared for  western  Pennsylvania.  All  wells  on  record  since  the  ad- 
vent of  the  Oil  and  Gas  Laws  will  be  spotted  and  identified  by 
quadrangle  map  number  on  a latitude  and  longitude  grid  with 
major  towns  and  rivers  shown.  Elevation  and  total  depth  for 
representative  wells  will  allow  appraisal  of  deepest  penetration  in 
any  area.  Symbols  will  indicate  if  geophysical  logs  and  sample  data 
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are  available.  Prints  of  the  base  maps  and  a generalized  field  out- 
line map  will  be  available.  The  bases  and  overlays  will  be  brought 
up-to-date  monthly. 

2.  Preparation  of  an  initial  series  of  Upper  Devonian  surface  to 
deepest  sandstone  regional  geophysical  log  sections  across  the  oil- 
and  gas-producing  belt  in  western  Pennsylvania  is  in  progress.  The 
purpose  of  these  sections  is  to  illustrate  producing  zones  and  gen- 
eral subsurface  facies  changes  and  to  standardize  interval  correla- 
tions. All  occurrences  of  fluids,  commercial  limestones,  clays,  and 
coals  reported  in  the  vicinity  of  the  type  logs  used  will  be  noted.  A 
similar  project  will  be  initiated  this  year  for  the  Tully-Queenston 
interval. 

3.  Compilation  of  various  types  of  subsurface  data  in  tabular  and 
graphical  form  is  in  progress.  Currently  all  brine  analyses  are  being 
compiled,  and  the  stratigraphic  position  of  the  analyzed  waters  is 
being  appraised  to  afford  some  estimate  of  the  validity  of  the  occur- 
rence of  analyzed  waters,  a factor  lacking  in  previously  released 
brine  analyses.  Presentation  of  this  data  will  include  tabulations  ar- 
ranged in  such  a way  that  supplements  can  be  readily  incorporated  in 
the  future.  The  compilation  of  important  subsurface  data  will  sub- 
sequently include  porosity- permeability  relationships  and  such  other 
reservoir  factors  as  grain  density  and  velocity,  fluid  composition, 
temperature,  and  pressure.  In  the  future  it  is  planned  that  such 
data  as  grain  size  analyses,  clay  and  carbonate  cement  analyses,  and 
composition  and  nature  of  hydrocarbons  will  be  compiled  and  pub- 
lished. Also,  pertinent  surface  measured  sections  will  be  assembled 
and  made  available. 


OIL  AND  GAS  INDUSTRY  ACTIVITY 
BENEFIT  OF  WELL  DATA  AND  BASIS  OF  STATISTICS 

Reliable  subsurface  oil  and  gas  well  data  are  necessary  for  expansion 
and  promotion  of  the  oil  and  gas  industry,  as  well  as  other  subsurface 
appraisals.  Such  data  are  also  necessary  for  effective  evaluation  of  sub- 
surface storage  or  disposal  potential,  subjects  of  increasing  interest  in 
Pennsylvania.  The  development  of  brine  production,  fresh  water  zones, 
and  industrial  mineral  zones  also  requires  reliable  subsurface  data. 

Because  local  oil  and  gas  companies  and  operators  can  benefit  from  an 
expanding  oil  and  gas  industry  as  well  as  from  comprehensive  subsurface 
evaluation,  it  is  in  their  own  best  interest  to  report  prompt  and  accurate 
well  data.  Delayed  reporting  of  data  results  in  a mistaken  impression  of 
current  oil  and  gas  development  activity.  Incomplete  or  inaccurate  re- 
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porting  results  in  erroneous  interpretations  or  evaluations  ot  subsurface 
potentials. 

Meaningful  benefits  will  accrue  to  the  producers  and  developers  in 
Pennsylvania,  to  the  economic  well  being  of  the  Commonwealth,  and  to 
the  national  oil  and  gas  industry  when  prompt,  accurate,  and  complete 
wrell  data  are  reported. 

To  standardize  the  Pennsylvania  Geological  Survey’s  compilations  of 
well  data  in  this  annual  report,  and  in  submittals  to  national  industry 
organizations  for  which  the  Survey  is  responsible,  the  following  statistics 
reflecting  oil  and  gas  activity  in  the  Commonwealth  are  entirely  based 
on  drillers'  records  and  location  plats  forwarded  to  the  Pennsylvania 
Geological  Survey  by  the  Department  of  Mines  and  Mineral  Industries, 
Oil  and  Gas  Division,  the  administrative  and  regulatory  agency  for  the 
Oil  and  Gas  Laws.  The  figures  released  by  the  Survey  afford  a basis  only 
for  a general  appraisal  of  industry  activity  within  the  State  during  the 
past  year. 


PREVIOUS  COMPILATIONS 

The  deep  well  summarized  records  (those  which  reached  rocks  of 
Middle  Devonian  age  or  older)  are  shown  in  Table  11  and  their  loca- 
tions on  Figure  8.  Deep  well  summarized  records  of  wells  drilled  in  1967, 
whose  logs  were  not  available  until  1968,  are  shown  in  Table  12.  For 
those  deep  wells  drilled  prior  to  1950,  the  summarized  records  and  other 
information  on  the  Commonwealth’s  oil  and  gas  activities  are  to  be  found 
in  Bulletin  M31.  Similar  information  for  the  1950  to  1954  period  was 
published  in  Bulletin  M39  and  for  the  1955  to  1959  period  in  Bulletin 
M45.  For  the  years  1960  through  1967  this  information  was  published 
annually  in  Progress  Reports  158,  160,  165,  166,  168,  172,  173,  and  175 
of  the  Pennsylvania  Bureau  of  Topographic  and  Geologic  Survey.  Oil 
and  gas  developments  in  the  shallow  sands  (Upper  Devonian  or 
younger)  are  described  in  Bulletin  M45  and  Progress  Reports  135,  139, 
143,  144,  147,  150,  151,  154,  155,  157,  158.  160,  166,  168,  172,  173,  and  175. 

A list  of  deep  well  samples  on  file  with  the  Survey  was  published  in  the 
Survey’s  Catalogue  of  Deep  Well  Samples  (W.  R.  Wagner,  IC16)  . Sup- 
plemental lists  were  published  in  Progress  Reports  157,  158,  160,  165, 
166,  168,  and  173.  These  and  other  deep  and  shallow  well  samples, 
geophysical  logs,  and  other  well  data  are  also  on  file  with  the  Survey. 

INDICATED  STATUS  OF  LOCAL  INDUSTRY 

The  following  brief  summary  statements  are  based  on  information  as 
reported  and  submitted  to  the  Commonwealth  and  herein  compiled  by 
the  Survey.  Some  delayed  reporting  and  incomplete  information  on  sub- 
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mitted  well  records  does  affect  the  statistics  to  some  degree.  It  is  be- 
lieved, however,  that  the  gross  status  of  the  local  industry  presented  in 
these  summary  comments  is  reasonably  correct  to  the  best  available  pub- 
lic knowledge.  The  conclusions  drawn  below  will  be  similar  to  those 
nationally  derived,  inasmuch  as  they  are  based  on  the  same  data. 

No  attempt  is  made  to  define  or  discuss  causes  contributing  to  the 
trends  indicated.  Important  refining  and  marketing  fluctuations  in- 
fluencing industry  activity  are  beyond  the  scope  of  this  report  and  are 
not  reflected  by  the  data  available.  Consequently,  the  comments  below 
are  restricted  to  only  the  end  results  indicated  by  drilling  and  comple- 
tions reported  to  the  Commonwealth. 

A gradual  decline  in  oil  reserves  (6  percent)  is  accompanied  by  a sim- 
ilar gradual  decline  in  oil  production  (7  percent)  although  the  number 
of  completed  oil  wells  increased  during  the  year  (64  percent) . Much  of 
the  increase  in  completed  oil  wells  is  attributable  to  expanded  secondary 
recovery  projects.  It  appears  that  whether  by  primary  or  secondary  oper- 
ations, the  local  industry  is  not  developing  enough  oil  to  supplement  or 
hold  reserves  steady,  much  less  increase  production.  More  wells  are  neces- 
sary to  produce  the  oil  and  establish  reserves  than  in  the  past  year. 

Although  there  was  a fair  decline  in  completed  gas  wells  (16  percent) , 
gas  production  was  only  slightly  off  (1  percent)  as  were  the  reserves  (3 
percent)  . It  appears  that  production  and/or  reserves  per  well  has  in- 
creased over  the  past  year.  Some  of  the  difference  is  also  attributable  to 
an  increase  in  completed  wells  converted  into  active  gas  storage  projects. 

DRILLING  AND  COMPLETIONS 

Reported  total  wells  drilled  and  deepened  during  1968  increased  28 
percent  from  1967  (922  wells  in  1968,  719  wells  in  1967).  While  deep 
well  drilling  decreased  (39  wells  in  1968,  due  in  part  to  a new  reporting 
procedure,  67  wells  in  1967) , shallow  well  drilling  increased  (857  wells 
in  1968,  630  wells  in  1967)  and  wells  deepened  increased  (26  wells  in 
1968,  22  wells  in  1967).  Completed  oil  wells  increased  this  year  (471 
wells  in  1968,  269  wells  in  1967)  and  gas  wells  decreased  (254  wells  in 
1968,  304  wells  in  1967) . Excluding  miscellaneous,  service,  and  strati- 
graphic wells,  the  percentage  of  dry  holes  decreased  from  12  percent  in 
1967  to  9 percent  in  1968.  The  shallow  dry  hole  percentage  decreased 
from  11  percent  in  1967  to  8 percent  in  1968,  and  the  deep  dry  hole  per- 
centage increased  from  25  percent  in  1967  to  50  percent  in  1968.  Total 
footage  drilled  increased  17  percent  (1,834,131  in  1968,  1,569,717  feet 
in  1967) , and  exploratory  and  development  footage  increased  5 percent 
(1,540,970  feet  in  1968,  1,471,281  feet  in  1967).  The  greatest  increase  in 
footage  drilled  reflects  an  increase  of  108  percent  in  service,  miscel- 
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laneous,  and  stratigraphic  wells  drilled  in  1968  (127  wells  in  1968,  61 
wells  in  1967) . 

A total  of  896  new  wells  were  drilled  during  the  year  and  26  wells  were 
drilled  deeper.  Of  the  896  new  wells,  there  were  470  oil  wells,  233  gas 
wells,  66  dry  holes,  101  service  wells,  25  miscellaneous  wells,  and  1 strati- 
graphic test.  Of  the  26  wells  drilled  deeper,  there  were  21  gas  wells,  1 oil 
well,  and  4 dry  holes.  Of  the  896  new  wells,  39  were  deep  wells  of  which 
22  were  drilled  for  gas  storage,  8 were  gas  wells,  8 were  dry,  and  1 was 
drilled  for  liquid  waste  disposal.  A classification  of  the  wells  drilled  in 
1968  exclusive  of  service  wells,  miscellaneous  wells,  and  a stratigraphic 
test  is  shown  in  Table  1.  The  1968  discoveries  are  listed  in  Table  2 and 
the  dry  exploratory  tests  are  shown  in  Table  3 and  their  locations  on 
Figure  8.  The  breakdown  of  completions  is  shown  in  Table  4 and  the 
old  wells  drilled  deeper  in  Table  5.  Figure  9 is  a graph  showing  the 
shallow  well  activity  from  1950  to  1968  while  Figure  10  is  a graph  of  the 
annual  rate  of  deep  sand  exploration  and  development  from  1930  to 
1968. 

At  the  end  of  1968,  a total  of  2,938  deep  wells  had  been  drilled  in  the 
Commonwealth.  Of  the  2,938  deep  wells,  1,746  were  gas  wells,  6 were  oil 
and  gas  wells,  1,065  were  dry  holes,  1 17  were  drilled  for  gas  storage,  and 
4 are  being  used  for  waste  disposal. 

A total  footage  of  1,834,131  feet  was  drilled  in  1968.  Of  this  total 
1,373,480  feet  was  development  footage,  167,490  feet  wildcat,  service  wells 
152,585  feet,  miscellaneous  wells  139,378  feet,  and  1,198  feet  of  strati- 
graphic test  hole. 


Table  1.  Completion  Summary,  Pennsylvania , 1968* 


Completions 

Oil 

Gas 

Dry 

Total 

Successful  (%) 

Exploration  . 

9 

14 

38 

61 

38 

Development . . 

462 

240 

32 

734 

96 

Totals 

471 

254 

70 

795 

91 

* Does  not  include  service  wells,  miscellaneous  wells,  or  stratigraphic  /'core  tests. 


PRODUCTION  AND  RESERVES 

Oil  production  decreased  7 percent  (4,101,000  barrels  in  1968,  4,387,000 
barrels  in  1967),  and  gas  production  decreased  1 percent  (87,987  MMGF 
in  1968,  89,966  MMCF  in  1967)  this  year  (Table  6).  Oil  reserves  were 
down  a little  over  6 percent  (59,188,000  barrels  in  1968,  63,289,000  barrels 
in  1967)  and  gas  reserves  were  down  3 percent  (1,344,996  MMCF  in  1968, 
1,392,170  MMCF  in  1967)  this  year. 
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Table  2.  Discoveries  in  1968,  Pennsylvania 
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Table  3.  Exploratory  Failures  in  1968,  Pennsyh 
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Table  4.  Well  Completions  in  Pennsylvania,  1968 
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Figure  9.  Shallow  well  activity  in  Pennsylvania. 

Oil  production  averaged  11,397  BOPD  (barrels  of  oil  per  day)  in 
1968.  The  total  oil  production  for  Pennsylvania  during  the  year  was 
4,101,000  BO. 

Excluded  from  the  4,101,000  BO  for  1968  are  59,000  barrels  of  Gorning- 
grade  crude  oil  produced  from  the  Medina  Sandstone  (Lower  Silurian) 
in  Crawford  and  Erie  Counties.  Table  7 shows  yearly  production  of 
Corning-grade  oil  for  1965  to  1968  inclusive. 

The  daily  average  production  for  the  Pennsylvania  portion  of  the 
Bradford  field  was  6,824  BOPD  in  1968  as  compared  with  6,918  BOPD 
in  1967.  In  the  Middle  and  Southwestern  Districts  of  Pennsylvania  the 
daily  average  production  in  1968  was  4,268  BOPD  as  compared  with 
5,101  BOPD  in  1967. 

Figure  11  shows  the  annual  production  of  crude  oil  in  Pennsylvania 
from  1859  to  1968  and  for  the  Bradford  District  from  1871  to  1968.  The 
monthly  variation  in  crude  oil  price,  production,  and  well  completions 
is  plotted  in  Figure  12  for  the  years  1930  to  1968  for  the  Bradford 
District. 


Table  5.  Old  Wells  Drilled  Deeper,  in  Pennsylvania,  1968 
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Figure  10.  Annual  rate  of  deep  sand  exploration  and  development  in  Penn- 
sylvania. 
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Table  6.  Production  in  Pennsylvania , 1968 


Production  Reserves 

Cumulative 
Total  to 


1 967 

1968 

12/31/68 

12/31/67 

12/31/68 

Oil 

(1,000  bbl) 

Pennsylvania 

Grade 

4,387 

4,101 

1,260,929 

63,289 

59,188 

Corning  Grade 

22 

59 

97 

— 

— 

Natural  Gas 
Liquids 

73 

98 



1,162 

1 ,064 

Gas  (MMCF) 

89,966 

87,987 

8,370,487 

1,392,170 

1 ,344, 996 : 

*Includes  486,524  stored 


Gas  production  totaled  87,987,000  MCF  during  the  year.  The  shallow 
gas  produced  was  62,090,000  MCF  at  a value  of  $15,522,500  as  compared 
with  60,506,000  MCF  produced  in  1967.  The  deep  gas  production 
amounted  to  25,897,000  MCF  at  a value  of  $7,121,675  as  compared  with 

29.460.000  MCF  produced  in  1967.  The  annual  production  of  natural  gas 
in  Pennsylvania  from  1882  to  1968  is  shown  in  Figure  13.  The  deep  gas 
production  by  held  and  pool  is  shown  for  1968  in  Table  8.  The  cumula- 
tive oil  and  gas  production  and  reserves  are  shown  in  Table  6.  Natural 
gas  liquid  production  amounted  to  98,000  bbl  in  1968  compared  with 

73.000  bbl  in  1967.  Reserves  of  natural  gas  liquids  decreased  from 

1.162.000  bbl  in  1967  to  1,064,000  bbl  in  1968. 


Table  7.  Production  of  Coming-Grade  Crude , Pennsylvania , 1965-1968 


Barrels  of  Crude  Oil 


Year 

Crawford  Co. 

Erie  Co. 

Grand  Total 

1965  July-December 

2,873 

1,549 

4,422 

1966 

8,682 

3,239 

11,921 

1967 

20,184 

1 ,770 

21 ,954 

1968 

57,694 

1,297 

58,991 

Totals 

89,433 

7,855 

97,288 

GAS  STORAGE  FIELDS 

There  are  65  active  natural  gas  storage  projects  in  the  Commonwealth. 
The  total  amount  of  gas  stored  as  of  12/31/68  was  486,524,000  MCF 
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Figure  1 1.  Annual  production  of  crude  oil  in  Pennsylvania. 


while  the  total  storage  capacity  is  estimated  at  695,543,072  MCF.  In 
1963,  the  Pennsylvania  Geological  Survey  published  a report  and  listing 
of  these  fields  (Underground  Storage  of  Natural  Gas  in  Pennsylvania, 
W.  S.  Lytle,  M 46,  31  p.)  . The  listing  included  61  known  gas  fields  con- 
verted to  storage  as  of  the  beginning  of  1961.  Since  that  date,  one  field 
has  been  abandoned  (Kirby  field,  Greene  County) , and  the  following  five 
gas  fields  have  been  newly  converted  to  storage:  Fair-Helm  in  Armstrong 
County,  Kasey  field  in  Butler  County,  Greenlick  field  in  Clinton  County, 
and  the  Ellisburg  and  Wharton  fields  in  Potter  County.  Although  the  re- 
sultant change  in  eight  years  has  been  a less  than  1 percent  increase  in 
stored  gas,  the  ultimate  capacity  has  been  increased  by  40  percent  with 
the  additional  new  fields.  At  the  beginning  of  1961,  nearly  98  percent 
of  ultimate  capacity  incorporated  maximum  storage.  At  the  present  time, 


32 


OIL  AND  GAS  DEVELOPMENTS  IN  1968 


70  percent  of  ultimate  capacity  is  utilized  for  maximum  gas  storage.  The 
distribution  of  fields  by  counties  is  as  follows: 


Allegheny  5 
Armstrong  2 
Butler  5 
Clarion  1 
Clinton  2 
Elk  5 
Erie  2 
Forest  2 


Greene  3 
Jefferson  6 
McKean  4 
Warren  3 
Mercer  1 
Potter  5 
Tioga  4 
Washington  10 


Westmoreland  5 


Gas  is  being  stored  in  sandstone  stratigraphic  traps  of  the  Pennsyl- 
vanian, Mississippian,  Upper  Devonian,  and  Lower  Silurian  (Medina) , 
and  structural  traps  of  the  Lower  Devonian  (Oriskany)  . Reservoir  zones 
range  from  1,000  to  somewhat  over  6,000  feet  in  depth,  and  total  reservoir 
capacity  varies  from  a one  well  40  acre,  one  zone,  7 MMCF  storage  field 
to  a multizone  held  having  in  excess  of  34,000  acres  and  260  wells  with 
over  110,000  MMCF  total  storage  capacity. 

SUBSURFACE  DISPOSAL  FOR  OTHER  INDUSTRY 

Interest  in  subsurface  disposal  of  pollutant  and  industrial  effluents  has 
recently  expanded  in  Pennsylvania  as  it  has  elsewhere  in  and  about  major 
industrial  areas  and  population  centers.  This  has  been  accompanied  by 
widespread  concern  over  publicized  pollution  of  air  and  contamination  of 
surface  and  shallow  subsurface  water  which  properly  merits  attention.  In 
many  areas  of  the  country,  disposal  of  waste  in  the  subsurface  has  been 
more  economical  than  chemical  and  physical  pretreatment  before  surface 
discharge  or  in  processing  wastes  for  other  uses.  Having  a multiplicity  of 
underground  reservoirs  and  the  advantage  of  possible  further  recovery  of 
hydrocarbons  through  disposal  Hooding,  the  subsurface  of  western  Penn- 
sylvania is  beginning  to  receive  considerable  attention  by  many  diversi- 
fied industries. 

Within  the  past  year,  there  are  known  to  have  been  at  least  seven  dis- 
posal projects  undergoing  consideration  for  major  industry  within  the 
State.  The  actual  number  of  projects  being  considered  is  probably  in 
excess  of  this  figure  which,  if  successfully  carried  out,  would  double  the 
number  of  disposal  wells  in  Pennsylvania.  Involved  in  these  investiga- 
tions are  at  least  two  major  industrial  companies  and  five  consulting 
firms.  These  brief  notes  regarding  subsurface  disposal  are  included  in 
order  to  bring  this  rapidly  expanding  field  to  the  attention  of  the  oil  and 
gas  industry  of  the  State,  which  collectively  controls  much  of  the  sub- 
surface rights  in  western  Pennsylvania  and  which  has  the  expertise  from 
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Table  8.  Deep  Gas  Production  in  Pennsylvania , 1968 
(Production  in  MCF ) 
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Figure  1 3.  Annual  production  of  natural  gas  in  Pennsylvania. 
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OIL  AND  GAS  DEVELOPMENTS  IN  1968 


which  guidance  for  optimum  economic  utilization  or  development  of 
subsurface  resources  should  be  expected. 

One  disposal  well  was  drilled  and  completed  in  1968.  At  the  present 
time,  Pennsylvania  is  known  to  have  subsurface  disposal  projects  as  listed 
in  Table  9. 


OIL  AND  GAS  PRICES 

Crude  oil  prices  during  the  year  are  shown  in  Table  10.  There  was  no 
change  from  1967  prices.  The  price  for  gas  averages  $0,275  per  MCF. 

LAND  SALES 

The  Pennsylvania  Game  Commission  leased  tracts  103 A,  103B,  and 
103C  at  a royalty  bid  of  $.04  per  MCF  of  gas  and  a rental  of  $1.00  per 
acre  on  a total  of  4,879  acres  in  Union  and  Boggs  Townships,  Centre 
County.  At  the  end  of  1968,  the  Commission  had  28  active  leases  totaling 
13,328  acres.  Thirty-four  wells  were  producing  on  seventeen  of  these 
leases.  A total  of  three  new  wells  were  drilled  on  Game  Commission 
lands  during  the  year. 

During  1968,  all  of  the  Commonwealth’s  acreage  under  Lake  Erie 
which  comprises  369,989  acres  was  offered  to  the  oil  and  gas  industry  for 
lease  through  competitive  bidding.  Of  the  37  blocks  offered,  4 blocks 
comprising  24,509  acres  were  leased  for  oil  and  gas  exploration.  The 
highest  bonus  bid  for  this  acreage  was  $6  per  acre.  A total  bonus  of 
$128,031.81  was  received  for  these  four  tracts  which  carry  a yearly  rental 
of  $1  per  acre. 

Also  through  competitive  bidding  15,897  acres  of  on-shore  State  Forest 
lands  were  leased  for  up  to  $4.62  per  acre.  A total  bonus  of  $50,266.88 
was  received  for  those  tracts  which  carry  a yearly  rental  of  $1  per  acre. 

At  the  end  of  1968,  there  were  151,191  acres,  including  59,109  acres  in 
gas  storage,  of  State  Forest  lands  under  lease  for  oil  and  gas  exploration 
and  development.  The  total  rental  and  royalty  payments  received  rela- 
tive to  oil  and  gas  exploration  and  development  on  State  Forest  lands 
amounted  to  $549,764.00. 

GEOPHYSICAL  ACTIVITY 

There  were  no  gravity  or  magnetometer  surveys  reported  in  Pennsyl- 
vania during  1968.  Seismic  evaluation,  however,  increased  from  17  crew 
weeks  in  1967  to  23  crew  weeks  this  past  year.  This  activity  was  centered 
in  two  areas,  immediately  in  front  of  the  folded  belt  in  central  western 
Pennsylvania  in  Indiana,  Clarion,  Armstrong,  and  Cambria  Counties, 
and  in  Washington  and  Greene  Counties  in  the  extreme  southwestern 
corner  of  the  State. 


Table  9.  Subsurface  Disposal  Projects  in  Pennsyh 
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Table  10.  Crude  Oil  Prices  per  Barrel , Pennsylvania , 1968 


Date 

Bradford  District 

Middle  District 

Southwestern  District 

Jan.  1-Dec.  31,  1968 

$4  63 

14.35 

S4.08 

CHANGES  IN  OIL  AND  GAS  LAWS 

During  1968,  amendments  to  the  Oil  and  Gas  Laws  of  Pennsylvania 
were  submitted  and  approved  (House  Bill  900)  . The  Department  of 
Mines  and  Mineral  Industries,  Oil  and  Gas  Division  is  planning  to  issue 
a new  up-to-date  compilation  of  these  laws  in  the  very  near  future.  The 
amendments  have  clarified  a number  of  the  regulations  governing  oil 
and  gas  well  drilling,  completion,  and  abandonment.  Completion  date 
is  now  specified  as  the  date  of  abandonment  or  the  date  the  well  is 
equipped  for  production.  Location  plats  can  now  be  prepared  by  sur- 
veyors as  well  as  engineers.  All  wells  are  now  covered  by  the  Oil  and  Gas 
Laws.  Drilling  permits  will  now  expire  one  year  after  issuance  unless 
operations  have  commenced.  Plugging  laws  have  been  made  more  com- 
prehensive. Provisions  have  been  made  for  increased  cooperation  be- 
tween the  Department  of  Mines,  Oil  and  Gas  Division  and  the  Depart- 
ment of  Health,  Sanitary  Water  Board  to  insure  better  control  and  pre- 
vention of  pollution  of  surface  and  subsurface  waters  from  drilling  and 
completion  operations. 


OTHER  INDUSTRY  ACTIVITIES 

Project  Ketch,  which  was  a proposed  experiment  to  determine  whether 
it  is  economically  and  technically  feasible  to  create  a natural  gas  storage 
reservoir  by  detonating  an  atomic  device  at  depth  beneath  Sproul  State 
Forest  in  Clinton  County,  Pennsylvania,  was  abandoned  at  mid-year. 

Operations  are  proceeding  with  the  Maraflood  Pilot  Project  in  the 
Bradford  field,  McKean  County.  It  has  been  reported  that  the  micellar 
solution  of  the  Maraflood  Process  has  been  injected  into  the  Bradford 
Third  Sandstone  and  is  now  being  driven  by  the  mobility  buffer  which 
in  turn  is  to  be  followed  by  ordinary  drive  water.  No  further  informa- 
tion is  available  on  this  project  whose  outcome  is  of  extreme  interest, 
especially  to  the  operators  in  the  Bradford  field. 
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APPENDIX 

DEEP  WELL  STATISTICS  AND  SUMMARIZED  RECORDS 

OF  DEEP  WELLS 

Deep  well  statistics  in  this  report  are  compiled  on  a system  different 
from  the  past.  Previously,  the  wells  reported  in  a specific  year  were 
those  actually  completed  during  that  year  whether  Department  of  Mines 
and  Mineral  Industries  official  reports  had  been  received  or  not.  In  this 
report,  however,  only  those  wells  reported  to  the  Survey  by  the  Depart- 
ment of  Alines  and  Mineral  Industries  during  1968  are  considered  as 
statistics  for  the  calendar  year  1968.  Therefore,  wells  drilled  in  1967  and 
reported  in  1968  are  included  as  1968  wells.  Similarly,  wells  drilled  in 
1968  and  not  received  from  Mines  and  Minerals  until  1969  will  be  in- 
cluded as  1969  wells. 
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The  reason  for  the  change  is  similar  to  that  of  shallow  well  reporting, 
and  that  is  to  comply  with  requests  from  the  Committee  for  Statistics  of 
Drilling  (CSD)  of  the  American  Association  of  Petroleum  Geologists 
(AAPG)  for  standardization  of  reporting.  Weekly  well  reports  are  sent 
to  CSD  and  these  reports  are  based  on  official  information  received  from 
the  Department  of  Mines  and  Mineral  Industries,  Oil  and  Gas  Division. 
Because  of  the  weekly  schedule  the  reports  are  subject  to  time  of  report- 
ing rather  than  time  of  drilling.  For  the  yearly  published  oil  and  gas 
developments  to  agree  with  the  total  of  the  weekly  reports  to  the  CSD, 
the  same  time  basis  of  reporting  should  be  followed. 

Table  11,  Summarized  records  of  deep  wells  reported  in  1968,  includes 
one  dry  hole  and  22  gas  storage  wells  that  were  drilled  in  1967.  There  are 
to  date  23  deep  wells  known  to  be  drilled  in  1968  but  reported  after 
close  of  the  CSD  statistical  period.  Summarized  records  for  these  wells 
will  be  presented  in  the  next  annual  Progress  Report.  Table  12  gives 
summarized  records  of  wells  drilled  in  1967  and  one  in  1966  which  were 
reported  in  their  respective  years  but  which  had  scanty  data.  These  wells 
are  repeated  in  this  report  to  correct  errors  and  report  additional  infor- 
mation. The  map  numbers  in  the  first  row  are  the  same  map  numbers 
used  for  these  wells  in  the  1966  (Prog.  Rept.  173)  and  1967  (Prog.  Rept. 
175)  oil  and  gas  development  reports. 

The  information  in  the  summarized  record  tables  has  been  compiled 
mainly  from  drillers’  logs  and  location  plats  received  from  the  Oil  and 
Gas  Division  of  the  Department  of  Mines  and  Mineral  Industries.  Other 
sources  are  Petroleum  Information  Corporation  (PI) , geophysical  logs 
received  by  the  Pennsylvania  Geological  Survey,  and  personal  communi- 
cations with  the  oil  and  gas  operators.  The  map  numbers  in  Table  11 
refer  only  to  well  location  numbers  on  the  center  fold  map  (Figure  8)  of 
this  report.  The  more  significant  numbers  are  the  permit  number  by 
which  the  well  is  filed  with  the  Department  of  Mines  and  Mineral  In- 
dustries and  the  quadrangle  number  by  which  the  Survey  files  the  well 
and  locates  it  on  15-minute  quadrangle  maps.  Asterisks  preceding  certain 
depth  figures  indicate  that  the  formation  top  has  been  picked  from  a 
geophysical  log.  Depth  figures  without  asterisks  mean  that  the  formation 
top  is  from  the  drillers'  log  or  PI. 


Table  11  —Summarized  Records  of  Deep  Wells  Reported  in  1968 
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W.  D.  Clark 
2 & 2A  * 

T.  W.  Phillips 
Gas  & Oil  Co. 

t. 

o 

p 

co 

Johnstown  D 
7 

CO 

p - 
Vl  UN 
OJ 

R& 

vo_-a- 

s 

p 

o o' 

UNCO 

co 

c-no 
NO  1 
1 CO 
(*-  OJ 

H r- 

OJ  < 
* CU 

O 

8 

OJ 

8 

CO 

Not  reached- - 
Faulting  in  Hanilton 

a Well  2A  was 
drilled  30' 

from  Well  2 
because  of 
lost  hole 

O u~ 

NO  CVJ 
t—CO 

CVJ  ^ 

c 
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